A Ptc-Smo Complex
Two key papers [8, 9] showed that epitope-tagged vertebrate homologues of Ptc and Smo could be coimmunoprecipitated from cells expressing them at high levels, in the presence and absence of a Hh signal, and that a trimeric complex of Ptc-Smo-Hh could be detected after cell-surface crosslinking [8] . Although significant levels of the bimolecular complex were present in cells in which a Hh reporter gene was strongly activated, these results did not decisively show the composition of the active receptor complex. It 
A Putative Role for Intracellular Trafficking
Ptc protein contains a so-called sterol-sensing domain (SSD), a motif found in proteins that regulate cholesterol metabolism, and the sorting and recycling of cholesterol and glycosphingolipids in the late endosome-lysosome system [10] . In addition, it is possible to block both the response of cells to Hh and the intracellular transport of cholesterol by a number of compounds including the plant steroidal alkaloids cyclopamine and jervine [11] . However, cells expressing mutant forms of NPC1 that block cholesterol transport do not have a diminished response to Hh signalling [12] , suggesting that these compounds instead affect a vesicular transport route that is shared by Hh signalling components and cholesterol transport.
A more recent study in the mouse [13] has shown that mutations in the Ras-like GTPase Rab23, important for vesicle fusion during endocytosis and exocytosis, inhibit Hh signalling in the developing neural tube. These mutations appear to lead to the ligandindependent activation of the Hh pathway, further emphasising the role of intracellular trafficking in the response to Hh. Together these data strongly suggest that the intracellular trafficking of Ptc and Smo through the late endosome-lysosome system is pivotal for regulation of the Hh signalling pathway.
Subcellular Localisation of Ptc
In two Current Biology papers published last year, the Ingham [5] and Guerrero [6] labs published detailed mutational analyses of the mechanism by which Ptc regulates Smo activity. Ingham and colleagues [5] described the subcellular distributions of Ptc and Hh in embryos homozygous for a number of Ptc loss-offunction mutations whose sequence was already known, or determined by this group. The authors confirmed the accumulation of wild-type Ptc in multivesicular bodies and endosomes, and showed that some of these vesicles contain Hh. Importantly, even cells some distance from a source of Hh also contained punctate accumulations of Ptc protein, suggesting that Ptc cycles between endosomes and the cell surface even in the absence of Hh. Of the Ptc mutants used in this study, three were distributed similarly to the wild-type protein and, strikingly, they colocalised with Hh protein in a punctate distribution. Thus these mutant proteins appear to bind and endocytose Hh protein, yet fail to inhibit Smo activity. 
